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SUBJECT: (U) Jezebel Densities and Uncertainties 
 
 
The 239Pu Jezebel benchmark1 is a keystone for plutonium nuclear data evaluation. At a recent 

presentation at a nuclear data workshop, Morgan White (LANL P-27) presented a slide about the Jezebel 
plutonium-alloy part densities and their uncertainties.2 White’s slide is shown in Figure 1. There are two 
major errors and one opinion presented as fact. 
  

 
Figure 1. Slide from Ref. 2. 
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Error #1. “…[W]hen accounting for this [the opinion that the four 4-kg parts are fully correlated] 

the quoted uncertainty should be 0.00234 instead of the 0.00110 value quoted in the specification.”  
 
Correction. Table I of Ref. 3 (the report referenced on the slide) is reproduced as Table I below, 

where δkeff/keff,0 is the relative uncertainty in keff and 0u   is the relative uncertainty in the density. If 

the relative uncertainty in the density is ±0.2%, as the experimenters stated,4 and the four 4-kg parts are 
uncorrelated, then the total experimental uncertainty is ±0.00110, as given in the evaluation. If the parts 
are fully correlated, then the total experimental uncertainty is ±0.00169, not ±0.00234. If the 
experimenters underestimated the density uncertainty by a factor of two and, in addition, the parts are 
fully correlated, then the uncertainty in keff due to mass, dimensions, and density is ±0.00234. 

 

 
 
Error #2. “…[T]he final mean value rests on a pencil notation of the density from notes on the 

wrong drawing.”  
 
Correction. The densities of the four major parts were obtained from the as-built drawings.5 The 

drawings were transmitted to Hugh Paxton in 1954 under a memo that said, “Attached are summary data 
sheets and dimensioned drawings of Jezebel components.”5,6 These drawings, shown in Figures 2 
through 5, give the measured density of each of the four major parts. The pencil notations on the as-built 
drawings apparently refer to a subsequent 233U Jezebel. These drawings are not the wrong drawings for 
239Pu Jezebel, and the pencil notations were not used in the 239Pu Jezebel evaluation.  

 
 
Opinion. “There are four 4 kg parts whose density uncertainty is fully correlated….”  
 
Correction. It is likely that the four 4-kg parts are correlated at some level. It is mere opinion that 

they are fully correlated, and this statement should not be presented as or accepted as fact. 
 
 
At the end of the talk (Ref. 2, slide 63), White advocates for a new bare, critical plutonium assembly. 

I support such an experiment. However, let us argue for it without distorting the state of our present 
knowledge. 

 
  

Table I. δkeff/keff,0 for Different Assumptions 

0u  Part Correlation 
δkeff/keff,0 Due to Mass,  

Dimensions, and Density 
Total δkeff/keff,0 

±0.2% None ±0.00057(a) ±0.00110(a) 
±0.2% Full ±0.00117(a) ±0.00169(a) 
±0.4% None ±0.00114 ±0.00145 
±0.4% Full ±0.00234 ±0.00250 
(a) Ref. 1, Table 41. 



To Distribution  –3– October 28, 2020  
XCP-7:20–032(U) (LA–UR–20–?????)     

 
An Equal Opportunity Employer / Managed by Triad National Security, LLC for the U.S. Department of Energy’s NNSA 

 
  

 
Figure 2. “Jezebel Sphere Component No. IV,” Drawing 12Y36490 B1, October 1954. 

 
Figure 3. “Jezebel Sphere Component No. III,” Drawing 12Y36490 B2, October 1954. 
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Figure 4. “Jezebel Sphere Component No. II,” Drawing 12Y36490 B3, October 1954. 

 
Figure 5. “Jezebel Sphere Component No. I,” Drawing 12Y36490 B4, October 1954. 
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